Objective To assess the level of compliance with the new law in the United Kingdom mandating penalties for using a hand held mobile phone while driving, to compare compliance with this law with the one on the use of seat belts, and to compare compliance with these laws between drivers of four wheel drive vehicles and drivers of normal cars. Design Observational study with two phases-one within the "grace" period, the other starting one week after penalties were imposed on drivers using such telephones. Setting Three busy sites in London. Participants Drivers of 38 182 normal cars and 2944 four wheel drive vehicles. Main outcome measures Proportions of drivers seen to be using hand held mobile phones and not using seat belts. Results Drivers of four wheel drive vehicles were more likely than drivers of other cars to be seen using hand held mobile phones (8.2% v 2.0%) and not complying with the law on seat belts (19.5% v 15.0%). Levels of non-compliance with both laws were slightly higher in the penalty phase of observation, and breaking one law was associated with increased likelihood of breaking the other. Conclusions The level of non-compliance with the law on the use of hand held mobile phones by drivers in London is high, as is non-compliance with the law on seat belts. Drivers of four wheel drive vehicles were four times more likely than drivers of other cars to be seen using hand held mobile phones and slightly more likely not to comply with the law on seat belts.
Introduction
In 1975 Peltzman proposed the theory of "risk compensation," whereby drivers make a trade-off between the probability of having a crash and "driving intensity" (increased speed, less journey time, and more thrills).
1 Deaths of pedestrians, cyclists, and rear seat passengers increased (by 8%, 13%, and 28%, respectively) after laws mandating the use of seat belts in front seats were introduced in the United Kingdom.
2 It has been argued that these data support Peltzman's theory, as they are consistent with drivers taking more risks when they are required to wear seat belts, and similar predictions have been made about drivers of four wheel drive vehicles. 3 In 1993 the UK Department of Transport issued 500 000 leaflets stating that large cars are safer than small cars, and data from the United States indicate that drivers of sports utility vehicles (which are similar to four wheel drive vehicles) are less likely to be injured in a collision between two vehicles than drivers of normal cars. 4 5 In the past decade, several new models of four wheel drive vehicles have become available in the UK. Many of these vehicles never go "off road," but their owners like the high position and the feeling of safety that these vehicles provide for urban driving.
Studies from the UK, US, and Australia provide compelling evidence that using a hand held mobile phone while driving increases the chance of having a crash by up to four times. [6] [7] [8] [9] [10] [11] [12] This fact was well publicised in the UK (including in government publicity campaigns) before drivers were banned from using such telephones on 1 December 2003. The change in the law was followed by a "grace" period of three months, during which police only cautioned offenders. Penalties were imposed on offending drivers from 1 March 2004.
Evidence from countries with similar bans indicated that compliance with the new law in the UK would be incomplete. [13] [14] [15] We investigated whether the new law had been effective, and we used wearing of seat belts as a comparison behaviour. We predicted that compliance with both laws would be lower among drivers of four wheel drive vehicles than drivers of other cars owing to risk compensation.
Methods

Setting and design
We conducted an observational study at three different sites in Hammersmith in inner West London. Each site had good visibility of the carriageway. One was on a busy main arterial road, the second was close to three schools, and the third was in a built-up mixed industrial and residential area. One observer recorded the prevailing weather conditions and details of passing motor traffic at each location on Monday to Friday for one hour in the morning (9-10 am), afternoon (1-2 pm), and early evening (4-5 pm). We conducted the first round of 45 sessions of observation over three weeks in February 2004, while the grace period regarding use of mobile phones was still in force. The series of observations was repeated one month later, starting one week after police began to impose penalties for non-compliance with the new law.
Collection of data
The survey was limited to private passenger vehicles; we excluded taxis, buses, vans, and trucks. We categorised passenger vehicles into cars (defined as vehicles that are not designed to travel off road) and four wheel drive vehicles (we compiled a list of these vehicles by searching the internet for major motor vehicle manufacturers and sales outlets). For each eligible vehicle, the observer recorded its type (four wheel drive or car) and whether the driver was wearing a seat belt or using a hand held mobile phone (or both). The observer also noted if a driver's status could not be discerned, usually because of tinted windows or poor light. We did not record registration numbers or other details of vehicles or drivers.
Analysis
We used Stata statistical software (version 7) to analyse the data, 2 tests to compare crude proportions of drivers of different types of vehicles using mobile phones or not wearing seat belts in the grace and penalty phases, and Poisson regression to adjust for possible confounders and the variables that defined clusters of observations. These variables include location, day of the week, time of observation, and driving conditions (five combinations of lighting and precipitation). We also adjusted for traffic density, measured as the total number of eligible vehicles recorded during the hour of observation, as scatter plots showed that use of a mobile phone and not using seat belts tended to fall as density increased. The analyses do not include data from the pilot phase in which field locations, methods of recording, and duration of the recording session were finalised.
Results
Over the two phases of recording we counted 41 781 eligible vehicles, of which 7.5% (n = 3121) were four wheel drive vehicles. The number of vehicles recorded in an hour varied from 172 to 1110 (mean 464, median 407). Because the roads were busier in the second phase, the overall median density to which observed drivers were exposed was 575 vehicles per hour. The driver's status with regard to mobile phone and seat belt could not be discerned for 478 (1.2%) normal cars and 177 (5.7%) four wheel drive vehicles. These instances have been removed from denominators for calculation of non-compliance with laws on seat belts and mobile phones.
Overall, almost one in six drivers (n = 6293, 15.3%) was not wearing a seat belt and one in 40 (n = 1015, 2.5%) was using a hand held mobile phone while he or she passed the observer. Both of these proportions were slightly higher in the penalty phase of observation than during the grace period (noncompliance with seat belt 15.8% v 14.8%; use of mobile phone 2.6% v 2.3%).
Drivers of four wheel drive vehicles were more likely than drivers of other cars to be seen breaking laws on the use of seat belts and hand held mobile phones (table 1). This was consistent across strata defined by site, day, time, and driving conditions. In a multivariate Poisson model adjusting for phase, location, time of day, day of the week, driving conditions, and density of traffic (table 2), drivers of four wheel drive vehicles were almost four times more likely than those of cars to be seen using a mobile phone (incidence rate ratio 3.89, 95% confidence interval 3.36 to 4.49). In an equivalent model for not using seat belts (table 2[t]), drivers of four wheel drive vehicles were 26% more likely to be non-compliant with the law than drivers of other cars (1.26, 1.16 to 1.38). Each model showed that breaking one law was significantly associated with increased likelihood of breaking the other. For example, 3.6% of drivers not wearing seat belts also used a hand held mobile phone (compared with 2.3% of those wearing a seat belt), and 22.0% of drivers using a telephone were not wearing a seatbelt (compared with 15.1% of those not using a mobile phone). Overall, phase (grace or penalty) had only a small effect on both behaviours, and drivers were more likely to wear a seat belt and not to use a mobile phone when the traffic was heavier.
Discussion
Our data show a worryingly high level of non-compliance with laws on seat belts and hand held mobile phones by drivers in London, and almost no effect of the end of the grace period on the use of a mobile phone while driving. Compliance with both laws should have improved in the second phase of observations if the public had perceived that scrutiny of drivers by police had intensified. Evidence from a small study in Birmingham indicated that use of mobile phones while driving had changed when the law on mobile phones was originally introduced, at the beginning of December 2003, but because the second phase of this study included February and March 2004, the impact of possible penalties was difficult to discern. 16 We have no evidence that the use of seat belts improved, and we cannot approach the question indirectly by analysing longitudinal data on the pattern and severity of injuries to drivers involved in road crashes in London. Our observation that almost one in six drivers was not wearing a seat belt is a major public health concern.
The theory of risk compensation predicts that drivers of four wheel drive vehicles would take more risks when driving. Our findings that drivers of four wheel drive vehicles are more likely to use mobile phones and not to use seatbelts while driving strongly support this hypothesis.
Limitations and strengths of our study
Our findings that use of hand held mobile phones was higher in drivers of four wheel drive vehicles than drivers of normal cars are unlikely to be explained by differential ownership of mobile phones by people who can afford a four wheel drive vehicle. Mobile phones were so cheap by early 2004 that ability to pay for one is unlikely to explain a fourfold difference in their use while driving in London. Drivers of four wheel drive vehicles were also more likely to ignore laws on the use of seat belts, which suggests that they systematically ignored laws intended to improve safety on the roads. Another study has also reported that people who use a mobile phone while driving are more likely not to use seat belts. 17 The volume of traffic and the behaviour of drivers differed between the various sites and at different times and on different days of the week; volume of traffic and behaviour also varied slightly in different driving conditions. We adjusted for these potential confounding factors. The different periods and sites of observation and the large numbers of vehicles counted are strengths of our study. All data were collected by one person, eliminating interobserver variation as a source of error, but our study is potentially open to observer bias because the observer was not blinded to our hypothesis of risk compensation.
Some features of the design of four wheel drive vehicles, especially tinted windows, meant that we had more missing data for drivers of those vehicles than for drivers of normal cars. However, the proportion of missing data was small, and we probably did not introduce an artefact by omitting such vehicles from our analyses because having tinted windows, which relate to comfort and privacy, is unlikely to be related to behaviours concerned with safety. However, if we assume that all drivers for whom data were missing observed both relevant laws, the excess risk associated with four wheel drive vehicles is still significant. Thus, our main finding that drivers of four wheel drive vehicles are more likely than drivers of normal cars not to respect the law on use of mobile phones seems to be robust.
Conclusion
Our data provide no evidence that the end of the grace period on the use of hand held mobile phones had any effect on compliance with the new law in a large series of drivers in London. The extent of non-compliance may be even greater than we reported if whole journeys are taken into account. Noncompliance with regard to mobile phones was associated with failure to wear a seat belt while driving, the prevalence of which was high. Greater efforts are needed to educate the public and enforce these laws. Drivers of four wheel drive vehicles were more likely than drivers of cars to break both laws, consistent with the theory of risk compensation. Although four wheel drive vehicles are safer in a crash, their owners may be placing themselves and other road users at increased risk of injury.
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